Effect of electrostatic interactions on the binding of charged substrate to GroEL studied by highly sensitive fluorescence correlation spectroscopy.
The binding processes of GroEL with apo cytochrome c (apo-cyt c) and disulfide-reduced apo alpha-lactalbumin (rLA) in homogeneous solution at low concentration were analyzed by fluorescence correlation spectroscopy (FCS) with extremely high sensitivity. Although apo-cyt c, a positively charged substrate, was tightly bound to GroEL in both the absence and the presence of 200 mM KCl, the strength of the binding was changed with varying salt concentration. Results from experiments when two different salts (KCl or MgCl(2)) were titrated into a sample solution containing GroEL and apo-cyt c clearly showed that the binding strength decreased with increasing salt concentration. On the other hand, the binding affinity of GroEL for rLA, a negatively charged substrate, increased by adding of 200 mM KCl. These results indicate that electrostatic interactions substantially contribute to the binding interactions by manipulating the binding affinity of charged substrates.